Ix a previous communication to the Neurological Section of the Roval Society of Medicine (Weddell, 1943), a brief account wvas given of the technique and application of electromyography in clinical medicine. Since then, many more neurological affections have been investigated, as a result of Nwhich it has become possible to indicate more preciselv the value of electronivography in the diagnosis and prognosis of lower motor neuLrone lesions. hn lesions where there is either destruLction of the whole lower motor neurone, or degeneration of its axon, fibrillation action potentials can be recorded from the denervated muscle fibres. It is this characteristic change in the electrical activity of the muscle that can be used to distinguish between degenerative lesions of the lower motor neurone and affections in which the integrity of the neurone is preserved although the axon is temporarily incapable of conducting nervous impulses. For instance, in cases of facial paralysis, it has been possible to differentiate, by observing the presence or absence of fibrillation action potentials, between cases of Bell's palsv and those involving more severe damage to the facial nerve. Similarly, in certain cases of sciatica wvith muscle weakness and wasting, evidence has been obtained that the nerve has been partially destroyed. In stuch cases, the prognosis is not so favourable as in those in which no fibrillation action potentials can be recorded.
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In peripheral nerve lesions, it is not claimed that electromyography should replace tests based on the electricallv indtuced activity of muscles but that electromvography affords a more delicate means of assessing the condition of the motor nerve. It can detect minimal degrees of lower motor neurone denervation and the earliest stages of muscle reinnervation.
In two cases of aphonia, which were diagnosed as being due to idiopathic recurrent laryngeal nerve palsy, the vocal muscles contracted normally, and no fibrillation action potentials were recorded from them. In each of these cases, the affection was found to be due to arthritis of the arvtenoid joint.
These investigations have been reported in exteniso in Brain (1944 electromvography possible and have done much to evaluate the findings in different disorders of the lower motor neurone. Electromvographv marks a notable advance in diagnostic methods, and it can now be considered an essential aid to research in these diseases, but it is not equally certain that it is suitable for routine clinical examinations.
In a study of peripheral nerve injuries admitted to the centre under the care of Professor H. J. Seddon, some poin-ts have emerged that merit discussion. The problems can be considered under the headings of diagnosis, prognosis and treatment.
DIAGNOSIS
It has been suggested that electromyography has outmoded investigation of electrical reactions of the affected muscles. The results of electrical reactions have been described as unreliable, but the methods used have often lacked uniformitv and it is not, therefore, possible to evaluate them adequately. Recently sitimulators have been designed by Bauwens (1941) , Ritchie (1944) , Grey Walter and Ritchie (1945) , which enable the clinician to make comparable observations.
In this investigation the stimulator designed bv Bauwvens has been used. Three durations of stimulus are available, 1/1000, 1/50 and 1 second; the impulses are of square wave form and are delivered at a known constant current which may be -selected by the observer. The intensity of the stimulus may be varied independentlv of duration.
A series of patients has been studied using both electromyography and the electrical reactions which were obtained by a standardized technique.
(a) Degenierative lesions.-Only 14 cases were seen within thirty-five days of injury, 7 within fourteen davs.
Using the electrical reactions, conclusive evidence of a degenerative lesion of the nerve was obtained within four to ten davs. Nerve conduction distal to the lesion had failed by the third or fourth day, and the reaction of denervation was fully established bv the fifteenth dav. The earliest fibrillation irritability was seen on the sixth day, and the earliest fibrillation seen was observed on the thirteenth day, more commonly it was not established until after twenty days, in 1 case only after forty-four days. In none was it vigorous before the twentieth day. Motor unit irritability may be found up to about twenty-eight days after injury in the presence of a complete degenerative nerve lesion.
(b) Noni-degenierative lesions. Neurapraxia (Seddon, 1942) : Nerve conduction remains below the lesion, which is in the nature of a block to conduction of impulses. In a man with a lesion that was mainly one of neurapraxia, seen two months after injury, the electrical reactions were comparable with normal, and nerve conduction was present, but there-was gross weakness. Electromyography showed a partial lesion, a few motor units and one or two spikes of fibrillation were present. The information given bv this alone could not allow of a confident prognosis being given. With the data from both investigations it was possible to give a fairlv exact prognosis. In another case of partial axonotmesis and neurapraxia which was seen early after injury, nerve conduction was present eight days after injury, the electrical reactions varied (it is possible that this is not without significance). It was, however, permissible to diagnose the nature of the lesion from these findings, and electromyographv provided confirmation.
The subsequent progress of the case showed the accuracv of the diagnosis.
(c) Anonialoils inniiervation-.-This is not uncommon in the hand, it is one of the pitfalls in diagnosis and may lead to serious delay in repair of severed nerves. Electromyography will demonstrate the presence of the innervated and denervated muscle fibres, but cannot give any indication of the origin of the intact nerve fibres. Electrical stimulation of the appropriate nerve trunks can give the necessary information rapidly. An illustrative case may be quoted. An officer had a gunshot wound of the elbow with complete loss of sensibility of ulnar distribution. All the ulnar intrinsic muscles were acting but very weak. Electrical reactions and electromyographv indicated a partial degenerative lesion. Ulnar nerve stimulation at the wrist was positive, median nerve stimulation at the wrist was negative for the hypothenar and interosseous muscles.
Ulnar nerve stimulation at the elbow above the lesion was negative. At operation a completely severed ulnar nerve wvas found and sutured, anomalous fibres from the median nerve having entered the ulnar nerve trunk in the forearm. Electrical reactions (which should always include stimulation of the nerve trunks) give evidence of degenerative lesions earlier than electromyographv, and they can salve the difficulties of anomalous innervation in a way that cannot be expected of electromyography.
PROGNOSIS
It is generally agreel that electrical reactions are wholly unreliable in prognosis but it is noteworthy that, amongst others, Head and Sherran (1905) and Benisty (1918) reported that in some cases faradic excitability returned before voluntary contractions.
Using the standardized technique it was the exception to find the return of voluntary contraction before return of excitability to the stimuli of 1 1000 second duration. In the majority of these (all of whom were recovering from complete degenerative nerve lesions) it was possible to make a comparison of the merits of the electrical reactions and the electromvogram (unpublished work). There is conclusive evidence that the electromyogram is superior to the electrical tests in the detection of earlv reinnervation, and it has the added advantage of being performed more rapidlv. Isolated observations by either method are, however, of limited value; the findings on one occasion of a response to a short duration percutaneoLus stimuLlus is ino proof of innervation, and it is possible to find a feeble and localized contraction with an unusually high threshold to faradism in totally denervated muscle. Where recovery is taking place satisfactorily there is a progressive improvement in excitability. Similarly, the finding of a few motor unit action potentials is no guarantee of functional recoverv, it only signifies that some axons have reached the muscle and established functional connexion with muscle fibres. If reinnervation is progressing satisfactorily, there is a corresponding improvement in the number of motor unit action potentials in anv particular muLscle and, furthermore, the more distal muscles show evidence of reinnervation in anatomical order. The time-lag between the retLurn of motor unit action potentials and voluntary contraction is dependent upon the type of lesion in the nerve (unpublished work). TREATMENT Treatment is dependent upon the type of lesion.
Degenerative lesions requiire phvsiotherapy even if operative intervention is not necessarv. In the palsies involving the intrinsic muLscles of the hand, it is imperative to prevent atrophv as far as possible. E. C. S. Jackson (1945a, b) , has shown that the rate of atrophv is rapid in the early days after injury, the volume of the muscles is not restored in the absence of reinnervation.
Galvanic stimulation, given in regular and adequiate doses, was effective in retarding the early rapid wasting but could not wholly prevent it and, in the later stages, treatment maintained the volume of the hands. In suitable cases (regrettably few) it may be possible to suture the nerve within three weeks of injury, and, therefore, from the point of view of phvsiotherapv and operative repair, earlv diagnosis of a degenerative lesion is essential.
At the moment there is no method of determining the state of the nerve at the site of the lesinn; it is only possible to diagnose the presence of a complete or partial degenerative or non-degenerative lesion of a nerve. It is always possible to watch the progress of a case, the earliest sign of motor recovery being the appearance of the motor units but this mav be undesirable since, if the lesion is a high one, such delav mav prejudice redovery should repair be necessarv. If a nerve lesion is associated with an open wound on the course of the nerve, or there is a fracture in which there is likelihood of compression or serious damage to the nerve trunk, the findings of a few motor unit action potentials should not be taken as a guarantee of useful function. It may be justifiable to wait for a few wveeks, particularly if the lesion is a low one, or associated with injuries where experience slhowls the prospects are good.
However, unless there is roasonably rapid improvement in the number of motor units and evidence of orderly reinnervation of the muscles, exploration should not be delayed.
In several instances motor units have been found where onlv a shred of the nerve trunk remained intact in such cases.
In the light of present knowledge of peripheral nerve injuries, it does not seem possible to abandon any of the available diagnostic methods. The electromvogram is a useful aid to diagnosis, prognosis and treatment. If used in conjjunction with information given by the historv and full clinical examinatiLon, it is possible to make a fairly accurate and comprehensive diagnosis in the majoritv of cases; but there is still a small group in which the surgeon is faced with the problem, "Is it best to wait and see, or should one lo9k and see without further delav?" Earlv exploration is indicatedl if there is anv dioubt about the ultimate progress of the patient.
